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VINOKUROV, L.A.; FOX, M.V.

Effact of external quenching on the recombination interaction
of centers of blue and breen luminemacence in ZnS-Cu phos-
phors. Insh.-fiz.shur. no.2:58-63 P '58. (MIRA 13:1)

1. Fisicheskiy institut im. P.N.Lebedeva AN SSSR,
(Iuminescence) {(Phosphors)
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AUTHORS: Vinolurov, L. A. and Fok, M, V.

PITLd: Effect of Temperature on Recombinational Interaction
of the Blue and Green Iuminescence Centres in ZnS-Cu
Phosphor. (Vliyaniye temperatury na rekombinatsionnoye<
vzainndeystviye tsentrov goluboy i zelenoy lyumines-
tsentsii v fosfore ZnS-Cu.)

PERTIOGDICAL: Optika i Spektroskopiya, 1958 Vol.IV, Wr.l,
PP° 118“"121- (USSR)

ABSTRACT: Fok showed that (Ref.l) interaction of the blue and
green luminescent centre is due to exchange of holes

between them on excitation of the phosphor. Fok also
deduced formulae which give the steady-state brightness
of blue and green luminescence as a function of the
exciftation intensity. These formulae were found for
the case when the exciting light is absorbed by centres
of one kind only. If the exciting light is absorbed by
Card 1/4 +the blue centres, then at C <&l +the Fok formulae show
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Effect of Temperature on Recombinztional Interaction of the Elue
and Green Iuninecscence Centres in ZnS-Cu Prosphor.

that in a wide range of excitation™intensities bright-
ness of the blue luminescence (I') increases super-
linearly with the excitation intensity E (up to
I -\/EB/E). At the samc time the green luminescence
brightness I°*! dincreases either linearly or sub-
linearly with the excitation intensity. C = ?'w'*/3:'w',
where ®° and ¢!Y are probabilities of capture of
holes by the blue and green luminescent centres
respectively, w? and w®‘ are the probabilities of
liberation of holes by tha same centres. From the Fok
formulae it follows that on increase of temperature
I'(i) may become linear. To verify this the authors
used ZnS-Cu phosphor with 107/ g/g of the activator.
The results of measurements of I'(E) are given in
Card 2/4 TFig.2, a. This figure shows that the blue luminescence
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wffect of emperature oo decomtbinational Interaction of the Blue
and Green Immineccence Centres in Zns-Cu Phogpunor.

does indeed approach a linear dopendence on the
excitation intensity with increase of temperature.

Thie in fact cannot be regarded as sufficient support
for Fok's theory. The green luminescent brightness
becores :uperlinear in its dependence on the excitation
intensity, contradicting Fok's theory (see Fig.2, b and
Fig.3). This latter effect is due to excitation with
366 mu which is absorbed by both blue and green centres.
Phe authors solve kinetic equations for the case of
absorption of the excitiny light by centres of two
kinds. The Tormulae then obtained gave better

agreement with experiment in respect of non-linearity of
Iv(8). the agreement betwecn theory and experiment is
still not completely satisfactory since the theory does
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Lffect of Temsorature on :Atcombinniional Interacilcon <I Tt Zlis
and Green Imnminescenc2 Centres in Anb-0Ou Fhosphor.,

not predict tiae obscrved rcoion of temperatures whele
the brightnesc of both the jreen and blue luminesconce
is a super-lincur Tunction c¢f the excitation intensity.
This beheviour is ascribed to external quenching which
was not talen inte accouant in calculations. There are
4 firmres ad 1 Russiar 1efercnce.

ASSCCIATIQN: Phycins . Inchitute, Academy of Sciences of the UUSR
(Fizicheskiy institut, AN SS5SR).

SUBLITI®D: April 27, 1957.

AVAILABL®: Library of Congress.

1, Phosphora-Excitation-Dumlneacence—Theory

Card 4/4
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50Y/51-5-2-12/26
Bulkke, Ye.¥Ye., Vinoknrov,v L.A. and Fok, M.V.

The Bffect of the Stored Light-Sum on the Brightuess of Bleckiro-
Luninesconce of thoe ZnS-Cu,Al Phosphor (Viiyaniys zamisanuoy
8veltoswiuy na yarkost' alektrolywainestseatsii fosfora 2nd-0u,dl)

Optika i Spektroakopiya, 1968, Vol 5, Nr 2, pp 172-178 (USSR,

The paper givos n1em experimental data ou dependenco of the brightuess
of elsctroluminescence on the lizht-sum stored in the phosphor. The
aavhors followsd the tachnique dsvaloped at tho Luminsscenca Laboratory
of the Physics Inscituts of <the Acadeuy of Scisances of the U.S.5.R. by
Z.A. Trapezaixova and R.i, lledvedeva, who prepared phosphors which
store large light-sums when excited with electric fields. These phosphors
7ere propared in an ahiosphors of HpS and HCl. Eleciroluninsscent
sapacitors vere prepared from such phosphors by pouring out a layer of
Z8~0u ,Al mixed with welamideformaldehyde and alkyd "Rezyl"

(trads name) “esins onto conducting glass plates. Sucn a layar was
9riou uus polymsrized and a film of aluminium was deposited in vacaun
tc 3orve as the second elsctrode. lleasurements were made fram

- 195°C to-» 1009C using fields of 450 V and 3000 c/s. 356 mp mercury
Jino was used 4§ u source of excitition in soms of the expariuents.
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The Effect of the Storad Lizht-8un on tho Brightnsss of 3lectrolirinescance of
the ZnS~Cu,Al Phosphor

The rssults obtained ars shownschsmaticilly ia Fig 1. A4S roou
tenparatare (the upper part of Fig 1) the elactroluninescent
brightnass increasis froa tha nmaneat of switching on the fiald

and in 6-8 min reaches a s<woady-state (Fig 1, la). If, wits ths
field on, tho phoaphor is irradiated with infrarad light, thea the
brightness falls (Fig 1, 1b). The increase of brightness is
accompaniod by an increase in the light-sum storad in tne phosphor.
This vas checked by measursment of flash brightness urler the action
of infrared light (the thick vertical lines in Fig 1 are proportional
to such flash brightness). If, with tha fis1d on, the phosphor is
irradiatod with ultraviolet light (366 mp), then o rise of brightasss
above the pravious stoady-state value 1o obtained (Fig 1, 1v). 1f,
after this now stoady stats *s r<ched tha ultraviolet irradiation
ceasss, then the brightnsss falls very 3lowly to the steady-state
vilis obtiined with tha fiald alons (Fig 1, 1g). Docay of
phosphorascence (Fig 1, la) excitod by ultraviolet light without

the fiold (Fiz 1, 1d) procasds fastsr than tho decay of brightness
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The Effact nf tha Storal Light-Sun oa thas Brightness of Elsctroluslneicanco ef
thoe 2nS~Cu,Al Phoephor

card 3/4

oroduced by Hitd siumltinamis aztjoa of ultraviolat 1ighe usd ths field.
This moans tndt the ineraass of alactroluminascont brightness by i
sotion of ultraviolst lizht cunnot be explained oy the additional
effach of phcsphorsscance. The light-swa raches its maxiuman 7il1e

vl 3¢ the aztion of was fiald and ultraviolst light. At rooud
tomporakars, Sha prasencs 07 a storod light-swa lacrsases the alashro-
Taninoscont brightiess irrospective of whather this light swa was
storad by 1msans of ‘e [ilald or ultraviolet lisht. At low tamparzi.res
+he behuviour ol 2 phosghor is the coavorse of that observed a% roaa
tauparuture (Fig 1, 2a-6), 1.2+ tho presoncoe of a light-sua in the
ohosphor lowars tho elactrolumineicont brightness irrosepsctive of
Whother this light-swa was storad by the action of the electric field
of ultraviolat 1ight. The authors discuss the following possible
explanation (dua to v.%., Antonov-Romanovskiy) for the ancmalous
bahaviour of the ZnS~Ju,Al dhosjhor at low tauparatures. At such
ss1paratires the locilized elscrrons jnerasse tha scatiering and
apsorb thie energy of fr:a alscrrons which ars zovad by the alectric
fiald. The wean freo path of the froo slectrons is shortonad and
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507/51-5-2-12/26
The Effect of the Stored Light-Sum on the Brightness of 3lectroluminescence cf
the 2nS-Cu,Al Phosphor

thelr energy decreases. This means that the probability of ionization
of luminescence centres by the free electrons decreases. As & result
the electroluminescent brightnass decreases without any marked decrease
in the amount of ensrgy absorbed. There are 4 figures and 4 references,
3 of which are Soviet and 1 French.

ASSOCIATION: Fizicheskiy institut im. P.N. Lebedeva, AN SSSR (Physics Institute
imeni P.N. Lebedev, Acadeay of Sciences of the U.8.8.R.)

SURMITTED: September 26, 1957

card 4/4 1. Phosphors--Excitation 2. Electromagnetic fields--Applications
3. Phosphors--Luminescence
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71 AUNIOR: Antonov-Remanoveky, V.V.; Vinokurov, L. A.j Fok, M. V. 17 B

N .
TETLE : L:mineacenng(}’of {norganic materials: the role of the stimulsting action of E
the exciting light in phosphorescence pheaarena

SOURCE: Acta physica polonica, v. 26, no. 5-4, 1964, 521-529

TOPIC TAGS: luminescence, luminescence phencmenon, cryctelline phosphor, exciting
- light, light sum eccumulation

ABSTRACT: This paper presents data on exciting light and fts stimulating ecticn
in phosphorescence phenowena in crystalline phosphors. The stinmuinting action of
exciting light is used to explain Y1 the Hmitation of light sum accumulation at
urlimited increase in excitatisn intensity, . the lependence of the arc mmiated
1ight sum Ymit on the wvaveliength 7 erycitling ipht, Y] the decrwase 31 eieTlIm
acomulation in deep traps vitn oo ing or «itr increasing excitatiom, and -«
decrease 'n lomadnous effclency <0t increass inosxattatiom intencity. It ol el "
that “he intersection of deeny ~urves =¢ scme phosphors ercited by light of 117-

ferent intensities casn alsc e explained by the stimulating acticm of the .

;L€
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' The intersection indiecates that in later stages of dacay the light sum accunuwletion
in phosrthors following weaker excitation is larger than after stroager excitation.
The experimental data on light sum sccgmilation in a single phoaphor are given
sre exlAarAticr s accomplizrat S0 e ottt foa ohesohior mode . canalining v
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BUKKE, Ye.Ye.; VINOKUROV, L.A.; FOK, K.V,

Effect of total accumulated light on the brightness relaxation
of electroluminescence. Inzh,~fiz,zhur, no,7:113-116 J1 '58,
(MIRA 11:8)

1 JFizicheskiy institut im. P.N. Lebedeva AN SESR, Moskva.
(Iuminescence)
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SOV/51-7-2-15/34

UTHORS 3 Vinomroz_!_g_.,é.,_,ﬁnd Fok, 4.V,
RO ey
TITLE: On the Simultaneous Action of Photo- and Elsctro-Excitation on
Electrophosphors. (Ob odnovremennom deystvii foto- i elektrovozbuzhdeniya
na elektrolyuminofory)

PERIODICAL:Optika i spektroskopiya, 1959, Vol 7, Nr 2, pp 241-243 (USSR)

ABSTRACT: The authors found that photo- and slectro-excitation are not additive:
in some cases the luminescence brightness due to similtaneous excitation
vas hicher and in other cases it was lower than the sum of the brightnesses
of both types of luminescence. The former situation was called the
positive non-additivity, the latter - the negative non-additivity. By
altering the conditions of excitition one could alter the positive non-
additivity into the negative non-additivity and conversely. At & certain
ratio of the photo- and electro-excitation intensities exact additivity
could be obtained: this is shom by the straight line in Figs 1 and 2.
In two ZnS-Cu,Al phosphors the maximum observed non-edditivity amounted
to ~10%. Phosphor Nr 1 (cf Fig 1) stores a small light-sum at room
temperature. Its photoluminescence brightness depends non-linearly on
the intensity 2 of the exciting light: <the brightness is proportional
to B3/2 wnich indicates strong external quenching. The phosphor Nr 2
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On tie’'Sirultaneous Action of Photo- and Electro-Bxcitation on Electrophosphore

(cf Fig 2) stored & considerable light-sum and its photoluminescence
brightness was almost exactly proportional to the excited light-dntensity
indicating that in this cuse extermal quenching was small. PFigs 1 and 2
show clearly that the ratios of the elsctrical fiseld and the light
intensity required to achieve exact additivity are quite different in the
case of the two phosphors. The causes of the observed behaviour are
discuseed and it is shown thut the condition of the exact additivity is

given by
ol./ot[ = const.,

vhere of, and o4y are the nuuber of acts of ionization of luminescencs
centres per unit volume and per unit time due to the electric field and
the light respsctively. Thers are 2 figures and 5 Soviet references.

SURATIED: October 13, 1958

Card 2/2
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VINOKUROV, L. A. and FOK, M, V.

On the Role of a Stimulating Action of Exciting Light ir the
Luminescence Kinetics of the Crystslline Phosphor ZnS-Cu

L. A. Vinokurov and M. V. Fock, P. N. Lebedev Physical Institute, Academy of Sciences
of the U,S5.5.R., Moscow, U.S.S.R.

It 1s shown that electrons' release from traps in ZnS-Cu phosphor by an exciting
light leads to decrease of the electron concentration on deep traps with increase
of excitation intensity. After removing the excitation, the distribution of
electrons over traps graduaslly approaches equilibrium distribution. A flash under
the action of an infrared light is determined mainly by release of electrans from
deep levels. Therefore the above effects may be detected by measuring the vslue
of the flash under different intensities of afterglow and at various stages of
decay,

Report presented at the 117th Meeting of the Electrochemicsl Society, Chicsgo,
l-s Hay 19&0
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Role of the stimlating action of excitation light in the kinetics
of the luminescence of the crystal phosphor ZnS-Cu. o 1 spektr,
10 no.21225-231 F '61. IRA 1412)
(Phosphors) (Luminescence)
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S/051/62/013/001/011/019
4. 3500 E039/E420

AUTHORS : _Xifgfggng,L,A., Fok, M.V.

TITLE: The final stages of the build-up of the blue and
green luminescence bands of ZnS-Cu, Cl phosphor

PERIODICAL: Optika i spektroskopiya, v.13, no.l, 1962, 118-123

TEXT: Kinetic equations for the build up of the blue and green
luminescence bands in ZnS-Cu are set up and a theory developed on

the basis of recombination interactions in luminescence centres.,
Experiments were pgrformed on the phasphors: ZnS-Cu (10-% g/g eq),
NaCl, 2zZnS-Cu (107° g/g eq), Co (107° g/g eq) and four samples .
of so-called self-activated ZnS phosphors; these rely on a very

small amount of Cu impurity for their luminescence. All the DV
data presented refers to measurements at room temperature.

Curves are plotted for log (1 - I/Icc) against time for the blue

and green bands; the distance between them is equal to log %,

i.,e, if ? is constant the curves are parallel. When the

excitation proceeds in the presence of infrared light the build up

Card 1/2
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The final stages ... E039/E420

is faster, This is due to the increased probability of freeing VX/
electrons. ﬁ in three cases has values betweon 2 and 3.5 which
comparcs with the predicted value, In the case of soclf activated
ZnS the blue and green bands build up at the same rate., It is
suggested that this is caused by a weakening of recombination
intoractlon at luminescence centres. Variations in the values

of ¥ obtained oxperimentally are thought to be due to non-
uniformity of the phosphors. In goneral, the build-up of intensity
of the blue and green bands follow different laws only in the
initial and middle stages, and follow the same law as they

approach equilibrium, Further experiments are required using
samples prepared under different conditions: in order to check the
extent of the validity of the calculations for self activated ZnS,
There are 4 figures.

SUBMITTED: June 7, 1961

Card 2/2
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AUTHOR: Bukke, Ye. Ye.; Vinokurov, L. A.; Fok, M. V.
ORG: none "

TITLE: Band scheme describing the kinetics of photoluminescence of 8iC
BOURCE: Optika i spektroskopiya, v. 21, no. b4, 1966, Lhg-l5s5

TOPIC TAGS: photoluminescence, silicon carbide, exciton absorption, recombination
luminescence, radiative recombination, light excitation, temperature dependence, semi~-
conductor band structure . ’

ABSTRACT: 'The purpose of the investigation was to ascertain the degree to which SiC
doped with nitrogen is governed by the exciton mechanism and what the contribution of
the recombination luminescence is, and if the luminescence has a recombination chare
acter, to identify the centers in which the radiative recombination takes place. ---
Several crystals of n-type 8iC were investigated, containing nitrogen and unknown
acceptor Impurities. When excited with 3.h-ev quanta (365 nm), these erystals had
weak orange luminescence at room temperature, which became stronger at 77K, when an
additional blue band appeared. The effect of excitation with infrared light (hv = 1
ev), and the dependence of the brightness on the temperature and on the nitrogen con-
centration were also investigated. The cbserved small luminescence yield and most of
the observed phenomena can be explained if it is assumed that the recombination 1s by
two different centers, both of which are acceptoras but have different chemical nature.

Card 1/2  UDC: 535.37: 548.0
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recombination mechanism. There
bination centers are dononrs,
electrons occurs. The authors thank M. B.
art. has: 4 figures and 1 formula. :

| sve cooms 20/ g arms: oy

The fraction of the exciton luminescence in the blue band is
and it is concluded that there is no excited luminescence in
data do not exclude the possibility that all of the
is no evidence in favor of assuming that the recom-

and that nonradiative recombination of free holes with

estimated at 10 - 50%,
the orange band. The
luminescence 1s produced by the

Reyfman for supplying the crystals. ’ orig.
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AUTHOR: Vinokurov, L. A.; Fok, M. V.

ORG: none

TITLE: Effect of infrared light on the photoluminescence of SiC-N
SOURCE: Optika i spclctros!copiya, v. 21, no. 5, 1966, 588-591

TOPIC TAGS: silicon carbide, ir absorption, photoluminescence, lumincicence spectrum,
impurity level, polaron

ABSTRACT: This is a continuation of earlier work (Opt. i spektr. v. 21, Lig, 1966) -
vhere a band scheme was proposed to describe the photoluminescence of 5iC crystals
doped with nitrogen. The authors state that if the scheme propoesed in the earlier
paper is valid, then when the sample is exposed to infrared, there shoulc be observed,
during the afterglow time, a flash whose spectrum contains the two blue bands ob-
served in ordinary light. Experiments have indeed shown that the application of
infrared light eliminates the structure in the spectrum of the blue band. To check
the extent to which the sensitivity of the investigated crystals to irnirared extends
toward longer wavelengths, the authors measured the intensity of the flash as a
function of the quantum encrgies of the inirared light incident on the same crystal
whose luminescence spectrum was investigated earlier. The results show that the

- sensitivity to infrared has a complicated structure, with a maximum in the vicinity
"|-of:0.34 ev. Curves corresponding to turning on the infrared light 7 and 30 seconds

1
i
'

UDc: 535.37
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after the cessation of the excitation are practically parallel, but the 30-second
curve drops off more rapidly and has a smaller peak. Dips observed at 0.34 and 0.28

ev correspbnd to acceptor levels due to boron and aluminum. This agreec with earlier

calculations of the depths of the impurity levels. Comparison with ZnS shows that
the polaron energy in SiC is much lower than ZnS. The authors thank Ye. Ye. Bukka
for help with the work. Orig. art. has:
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Anomalous storage of light sums in phosphors. Opt. (MIRA 17:4)
no.2:279-284 F '64.
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AUTION! Dukka, Ya,Ye.} Vinokurov, L.A) Folt, MJV.

TITLE: Role of holes in the kinetics of clectroluminescence of ZnS-Cu,Al,Cl phos~
phors

SOUNCE: Optika 1 apoktroaskopiya, v.10, no.3, 1064, 491~-400

TOPIC TAGS: electroluminescence, 1ight sum storage, hole trap, zinc sulfide phos-
phor, hole migration, infrared stimulation, lumincscence decay

- ABSTRACT: It was demonstrated in an carlicr investipation by one of the authors
(M.V.Fok, Opt.i spektr.11,98,1961) that in the process of elcctroluminescence of

. phosphors the eclectric field releases, with high probability, holes from ionized
juminescence centers located in high ficld concentration regions, and that the holes
rnove towards the surface of the crystal. Accordingly, the present study was under-
taken to determine whether holes that have enmerged to the surface participate inthe

“radiative recombination. The procedurc was based on comparing the decay curves and
the flare-up (stimulation) of emission by infrared after photo and electric excita-

. tion. The values of the electric field and exciting vltraviolet were selected so

Card 1/2
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hat the mean brightness in the steady state would be the same. The chosen cxcita-

Iion wavelongth was 305 mp to insure unlform cxeitation throughout tha volume of the
crystal. The experiments were performcd malnly with a ZnS:Cu:Al:Cl phosphor, which
was capable of storing a large light snuw and which was investigated carlier (V.V.

Antonov-Romanovsiiy,L.A.Vinokurov and !i.V.¥ok,0pt.1 spektr.16,279,19G4) . Some of tie-

experimental data are presented in the fora of curves. Analysis of the data indi-
cates that under olectric stimulation there forms a "reservoir” of holes, that is,
that under the influence of +the exciting clectric field part of the holes emerge to
the surface from the depth of the crystal, and then the holes migrate back into the
volume of the erystal during the period of the afterglow. Also observed was an aging
effcet: the flare-up under infrared stimulation of a freshly prcpared clectrciunin-~

escent capacitor 1s weaker than that of a capacitor operated repcatedly for several

hours; this is attributed to formation of additional hole traps. Orig.art.has: 4
figures. ..

ASSOCIATION: none
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’ ;AUTHGI:.S: Vinokurov, L.. A 3 Fok, M. V.
T

o P — . ,
5TITLE3: Initial stages of luminescence rise in ZnS-Cu‘ Co phosphors
c I‘\ 7’7 ‘\,7 'L
SOURCE~ Optika 1 spektroskopiya; sbornik statey, v. 1t "Lyuminestgentsiya,
Moscéw Izd-vo AN SSSR, 1963, 285-289 ;

. .* TOPIC TAGS: 1luminescence, inflection point, .iﬁfrared, excitation

‘ .

'ABSTRACI“ A study has becn made to determine the causes leading to the disappear- :

;. ance of the inflection point on the luminescence rise curve of ZnS-Cu, Co under ;
~ nigh intensity excitation. The effect of infrared excitation at energy levels of

- . 0. 35, 2.2, 210, and 770 ev on the S-shaped curve of luminescence grasth was . '
' studied 1n detail. It is shown that at low excitation levels the inflection point :
i disappears. But it is further emphasized at higher levels. A schematic of elec-
‘tronic transitions is proposed (see enclosure) and a necessary and sufficient

condition for the existence of an inflection point is dori.ved.
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.."! ? ' K 8' w, 3
. where o is proportional to excitation intensity; wy= probability of releasing
' holes; (see Enclosure 1 for remaining terms). The authors contend that tha

i S-ghape conld be explained on the basis of the proposed band-schematic of one
.1 electronic and one p-type (hole) level, Orig. srt. has: 11 formulas and 3

"I figures, 7 , . o e e e

e -

"} ASSOCIATION: none .
.| SUBMITTED: 19Feb62 " DATE ACQ: 19May63 | ENCL: 01

. SUB CODE: PH | NO REF SOV: OOl : OTHR: 000
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' mThoas: _Vinowroy, L. A. 3 Fok, M, V. }ﬁ 3

I

TITLE: Depcndmce of luminescence brightness in ZnS-Cu, Co phosphors on Cu and Co
.concentration ;; 7 \,7 '),\

’ SCL'RCE.. Optika i spektroskopiya- sbornik statey.’ v, 13 Iyuminestéentsiya.
Moscow, Tzd-vo AN 5358, 1963, 263-267 :

t

" TOPIC TAGS: luminescence, brightness, excitation, activator

’ ABSTRACI‘ A study has been made to determine the exparimental verification of a .
‘theoretical prediction in which luminescence brightness is considered proportional
'to the excitation intensity. The luminescen brightgness of several thin layers .
. of luminophors with Cu concentrations of 10' to ? gm/gm and Co concentration

of 0,3X107" to 107 gm/gm were measured in a region where the theoretical assump-.
tions were considered valid., The ZnS samples contained NaCl melt and were LhOpa

. thick, The test was carried at 140C, The average standard deviation of the
measured brightness from the calculated values was less than 13%, Orig. art. has:
11 formulas, 1l figure, and 1 table.
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-~ AUTHOR: _Vinokurov, L. G.; Islyamov, V. A.; podvigalkin, P, M.

SR

Statc Optical Institute im, S. I, Vavilov (Gosudarstvennyy opticheskiy institut) .

. i
N !
. Investigation of the.parameters of selenium electrophotograpiic layers i

. . !
SOURCE: Zhurnal nauchnoy i prikladnoy fotografii i kinematografii, v, 11, no, 3, i
| 1966, 201-210 i
* :
' TOPIC TAGS: electrophotography, selenium layer property, seleniua layer photosensiti=|
E vity, photoelectromotive force ) :
| i
fABSTRACT: Layers of amorphous selenium used in electrophotography are obtained, as a 5
! rule, by evaporation in vacuum of an arbitrary selenium modification, followed by va- i
por condensation on a suitable substrate, Electrophotographic properties of selenium |
layers depend upon many parameters of the process, The present work is a description of
research on the influence of residual atmosphere pressure and of the thermal treatment
| of the deposited Se layers at various pressures, upon their electrophotographic parame-
ters. The initial selenium had an amorphous glassy structure; its purity was controlled
by spectralanalysis. A conventional vaaum cvaporation system was used as the apparatus;
a detailed description of the experimental parameters and their ranges is given. Sele-
nium was evaporated at .7 - .9 W/min,, from a heated porcelain crucible upon glass sub-
strate covered with a conductive transparent layer of SnO.. The amount of Se was regu=-;

z
1/2 ) UDC 772.93 |
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lated to give layers 20 L thick, controlled by 2 M1S-11 microscope, “ne surface struc-’
ture was studied under the MIM-7 metallographic microscope. Measuremernts of the Se 1%/ =
er properties were made after a 2-3 maths aging., Higher pressures (vacuum detcriorati-{
on ) lead to a lowerx deposit density and a porous layer structrure composed of longer
and coarser needles, Detailed results of the dependence of limiting potentials, poten-
tial decay time constants and spectral sensitivity upon deposition vacuum pressure and
temperature of thermal treatment are given, It is concluded that the basic parameters

of selenium layers can be influenced over fairly wide 1imits by the pressure of the re-
sidual gases during deposition and by 2 subsequent thermal treatment of the deposited

layers.,
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#Interral and Discrete Methods for So
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Problems of the Applied ‘Theory of
f Industrial Structures (TsNHIPS)

Dissertations presented for science and enrineering degrees in Moscow during 1951.

s0: Sum. No. LEO, 9 May 55.
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Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr 1, p 152 (USSR)

AUTHOR:

TITLE:

PERIODICAL: Tr. Khar'kovsk. inzh. -stroit. in-ta, 1955, Nr 4, pp 147-154

ABSTRACT:

Vinokurov, L. P.

Stability of a Three-dimensional System of Columns, the Tops of
Which are Connected by a Rigid Body (Ustoychivost' prostranst-
vennoy sistemy kolonn, vershiny kotorykh svyazany zhestkim
telom)

The author examines the flexural-torsional loss of stability
of a bar system consisting of a three-dimensional arrangement
of parallel studs of equal height, the bases of which are rigidly
fixed in a foundation, and the tops of which are hinge-connected
to a rigid body (a plane disk). The equation for the determination
of the critical loading is adduced.

1. Structures--Stability--Mathematical analysis 1. G. Popov
2. Beams—-Stresses--Mathematical analysis

A "
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VINOKUROV, L.P,, kand. tekhn. nauk (Ehar'kov)

Solution of statically jndeterminate complex problems for r;d o B:
systems using differential equations. Issl. po teoz(‘;u;‘:oit;lé) R:H
241-243 59,
(Structures, Theory of)
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_AUTHOR: VYinokurov, L. P. -

B et T T - S —d
'ORG: Kharxox._cuil.ﬁngi.negrins_lmz&;m&gd(mar"»:ovski:f inzhenerno-stroitel'nyy insti-
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i
{PITLE: Separation of discrete method differential equations by cozbining this zethod

'yith otber methods of solving problens in elasticity theory o/

?SOURCE: Samoletostroyeniye i tekhnika vozdushnogo flota, no. ki, 1966, 23-28

i :
.\ TOPIC TAGS: finite difference, elasticity theory, second order differential equation, ’
poundary value problem :

! 7

ABSTRACT: The discrete é%thod ig defined as a method for solving differential equa-
ztions witn partial derivatives in finite-difference rorm with respect to all variables
!except one, the solution with respect to this single variable being analytic with the
juse of an ordinary differcntial equation., In its most general form, the discrete meth-
god for multidimensional problems {g not very effective for a large system of differen~-
‘tial equations. It is shown that this disadvantage can be eliminated by combining the
idiscrete method with other methods for solving problems in the theory of elasticity:
lthe Galerkin-Bubnov and finite-difference methods. The combination mey then be used

to separate a8 complex system of discrete method difrerential equations without dis-

Card 1/2 S
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‘cerding the advantages of this method: the possibility for satisfyirg complex tounizry

i

'

conditions and strict equations in the theory of elasticity for individual lines wiere
1y and in a general analytic form. The

!the unknown function is determined most precise

1 : . s : s

'results of computations may be refined by the use of successive approximations woen the
The combinetion of the ™.

ldiscrete method is combined with the Galerkin-Bubnov method.

i
'discrete method with the finite-difference method is applicable to multidimensional
The potential applications of

iproblems in mechanics where computers must be used.
‘these combinations to various types of boundary value problems are discussed. Orig.

lart. has: 2 figures, 11 formulas. ;
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;AUTHOR: Vin0kurov_~?~w?:’ Voblykh, V. A. -

iORG Kharkov Civil Engineering Institute (Khar'kovskiy inzhenerno-storitel'nyy insti-
‘tut) .

| :

]TITLn. Stability of closed circular _cylindrical shells, under axial compression with
‘internal overpressure Qe
i
!
(

SOURCE: Samoletostroyeniye i tekhnika vozdushnogo flota, no. 4, 1966, 29-38 §

‘TOPIC TAGS: shell structure stability, compressive stress, cylindric shell structure, :
5cr1t1cal pressure ?
{ {
The authors consider the stability of closed circular cylindrical shells subjected to
axial compression with regard to the effect of deviations from the ideal shape on shell
stability. A general solution for the problem is given assuming excessive internal |
pressure. Particular solutions are given for various special cases of deviations from
the ideal shape. It is shown that the linear theory of gently tepered shells may be

used to account for deviations from the ideal cylindrical shape, giving results whican '—
sgree satisfactorily with experimental data. A closed shell with internal pressure
!subjected to axial compression shows a lower critical force than that given by the
{theoretical formula for an ideal shell. This is due to axisymmetric and nonaxisyzmmet-
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ric deviatioas of the middle gurface from the ideal cylindrical shape. Wnen the in-

ternal pressure is high, nonaxisymmetric deviations from the ideal shape may cause nn

increase in the observed critical force in comparison with the theoretical value. The
equations derived in this paper for the critical force under axial compression may be
used for studying the effect which complex initial deviations have on shell stability
by expansion in & trigonometric series. Orig. art. has: 3 figures, 15 formulas.
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AUTHOR: Vinoku{g\i‘,‘_’y‘.’"g. (Khar'kov); Ventsel', E. S. (Khar'kov)

ORG: Khar'kov Civil Engineering Institute (Khar'kovskly inzhenerno-stroitel'nyy
institut) '

TITLE: Problem on contact of shallow cylindrical shells with plates .
SOURCE:: Prikladnaya mekhanika, v. 2, no. 10, 1966, 83-90

TOPIC TAGS: r74+ﬂﬁ**1-ﬁ-4wﬂﬂ: shallow cylindric shell, plate stiffened shell,
finned cylindcic  shell, cylindric shell structure, shell deformation, reinforced
shell structure, contact stress

ABSTRACT: The deformation of shallow cylindrical shells stiffened along the
generatzices on their outer surface by plates normal to the middle surface is in-
vestigated. The loading of the shell skin is considered as consisting of the given
external loading of the shell and an additional loading due to the joints of the
shell with plates. The displacements and moments in the shell along the line of
contact are analyzed by using the equations of the V. Z. Vlasov engineering shell
theory modified in accordance with the contact conditions. Using the conditions of —
the joint deformation of the shell-plate system, the displacements in the middle
surface of the shell are expressed through the displacements along the contact edge
of the plate, and the derivation and use of expressions for determining the reactive |—

loading (the normal and longitudinal components of the plate resistance) are indi-
cated, assuming that the reactive contact stresses are constant across the plate
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thickness. The method is illustrated by a sample analysis of a simply supported
shallow cylindrical shell joined with a longitudinal plate. A uniform normal load is
applied to the shell only. A discrete variational method combined with the Bubnov-
Galerkin method is used in determining the displacements and bending moments in the
plate-stiffened shell. The distribution of moments along the line of the plate-
shell contact is given in diagrams and compared with the moments in a plain shell
under identical conditions. Orig. art. has: 2 figures and 26 formulas.
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AUTHOR: Vinokurov, 1., P.

TITLE: Method of appraoximate stabillity analysis of plates loaded by
forces In the median plane

PERIODICAL: Referativayy zhurnal, Matematika, no, 11, 1562, 3%,
abstract 11V153 (Tr. ¥nar'kovsk, aviats, In-ta, 1961, ne. 18,
3 -18) :

TEXT: The author ;.rovides the equations of the method of straight lines
(reduction to a system of ordinary differential equations) in rectangular, «b-
lique, and polar coordinates, in the case when the distance dn between nelghbor-
ing lines with numbers n+! and n 15 a function of the number n, Certain probiems
of stability of a plate (rectangular and trapezoidal!) on an elastic bedding are
considered, It is assumed that the force is proportional to the displacement at
the given polint of the elastic bedding, The results are compared with tnose
‘found by other authors,

M. G, Slobodyanskiy

[ Abstracter's note: Complete translation]
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mechanics of rod systems; theory of the deformation of
53“3;2:5& Stroitel'naia mekhanika sterzhnevykh sistem; tc'soriia
deformirovaniia sterzhmevykh sistem., Khar'kov, Izd-vo Khar kovsk?go
gos. univ, im, A.M.Gor'kogo. Pts. 2-3, 1961, 198 p. (MIRA 14:11)
( (Beams and.girdera)
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VINOKUROV, Lev Pinkhusovich; KaN, S.H.,.prof. dokter tekhn.nauk,

——— retsenzent; IREKACH, V.F., dotsent,” d-tekhn, nsuk, retsenzent;
DAVIDOV, 1.V., dotsent, kand, tekhn,nsuk, otv.red.; KURILOVA,
r.M,, red.; TROFIVENKO, A.S., tekhn,red,

. [Structural mechanics of rod systems; theory of the deformation
of rod system] Stroitel'nais mekhanika sterzhnevykh eistem;
teoriia deformirovaniia sterznnevykxh sistem., Khar'kov, Izd-vo
Khar'kovekogo gos.univ.im.A.M.Gor'kogo. Pt.1., [Statics]

~ Statika, 1960, 387 p. (MIRA 13:10)

(Structural frames)
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Has gonadostimulin any effect? Veterinariia 42 no.7:77-712 J1

165,

1, Glavnyy veteriparnyy vrach pro
Dmitrovskogo rayona Moskovskoy ob

(MIRA 18:9)

izvodstvennogo upravleniya
lasti (for Pozdnyakov).

2. Glavnyy veterinarnyy vrach stantsii po bor'be s boleznyami
zhivotnykh Dmitrovskogo rayona Moskovskoy oblastl (for

Vinokurov) .
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wyibration of Wire and Stranded Cable Transmission Lines and Control Measures,”
Operating Experience of the Mosenergo High-voltage Hetworks, Coliection of
Articles, Moscow, Gosenergoizdat, 1957, 719 P.

Abst.: The author explains the advantages of a new type of antivibration device,

the so-called "vibration absorber”, and compares it with the old types.

The T-year trial period of 90,000 vibratlon abeorbers of the type de-
scribed proved their superiority.
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BAYKONUROV, 0.A., akademik; IBRAYEV, Sh.I., dotsent; VINOKUROV, L.V., inzh.

Effect of the construction of
of a blast.

1. Kazakhskiy politekhnicheskiy institut,

Izv. vys., ucheb. zav.; gor. zhur,

the working fece on the geismic action

6 no.3:22-26 163,

Rekomendovana kafedroy

podzemmoy razrabotki plastovykh meatorozhdenly 1 otkrytykh gornykh

rabot.

2. Akademiya nauk Kazakhskoy SSR (for Baykonurov).
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“ACC NR: pppoonzio (A SOURCE CODE: UR/0031/66/000/012/0045/0048 ,
AUTHORt Baykonurov, 0. A. Ibrayev, Sh. IL.; Vinokurov, L. V.3 Karazhanov, D.
ORG: none

TITLE: Method of determining the relative power of various explosives in simulatipg
an explosion

SOURCE: AN KazSSR. Vestnik, no. 12, 1966, 45-48

TOPIC TAGS$ chemical explosion, underground explosion, explosive charge

ABSTRACT: In present~day experimental studies on models made of synthetic material,
efforts are made to determine the qualitative characteristics of the destruction of
rocks by explosions. On the basis of the mechanical characteristics of the eauiva-
lent material emoloyed, the explosive commonly used in laboratory explosions consists !
of 16% mercury fulminate, 55.5% potassium chlorate and 28.5% antimony. An attemot
was made to determine the power of this explosive mixture relative to industrial
explosives, This was done as follows: first, by measuring the seismic vibrations, a
certain fraction of energy was determined for the explosive studied and for an indus-'
trial explosive (1 g Tetryl + 0.5 g mercury fulminate, a mixture used in the ED-8-56
electric detonator), whose energy was determined from existing formulas. The com-
parison method was then employed. This involved measuring the seismic vibrations
from the explosive whose energy was known, then the vibrations from the explosive
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whose energy was unknown, Finally, the energy of the seismic wave was calculated for
maximum values (obtained from oscillograms) of both explosions, and the ratio of
these energles was taken. Tt was found that the explosive composition used for
laboratory tests is 20.5 times weaker than the mixture used in the ED-8-56 electric
detonator, and 10~12 times weaker than ordinary underground ammonites (No. 6, 7,
otc.). Orig. art. hass 2 figures, 1 table and 8 formulas.
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aad alkyl n;(hmhn. L N.N.Mzuxixov axp 3 M. Vixo- ) T .00
xunov. J.Gem, .(U.8.8. .)2.484—90(193&; o, C. A.38, 2T, 5725, 25,4224, H ' e
26,3234 and the compds. contg. the OCCl group react with amines in !
.uuloo-imwmw.dmmmMmMmuhlhnm-i«h ~-00
CoCh: 1 + S8RNHp ~—» 2CO(NHR» + 4RNH, HCL. The mechanism of the re- e ®
action without formation of intermediste products is not cleat and was investigated.
To 20 g. | in 150 cc. Btpmllo-ly-ddrdwilh cooling and shaking 37.5 g. p-Calle o0
(NOyNH, (IT) in 150 cc. Bt,0, then filtered {rom the mixt. of ILHC! and sym. CO- L@
(NHCHNOy) (I, the EtO distd. off in vacso, dissolved In CCL to remove insol. ;
111, the CCl, distd. ofl in pacw0, vlnf 13 5 of unstable trichloromethyl p-uitrophenyl- 00
wrethan, CLCOCONHCHNOs ] + a0 = IV + PheNIL.HCI. Ry boiling 100
with H/O or ou standing in moist air IV is decompd. into 1 and CH(NOINH,: .
1V + 21,0 — 2C0, + 3HCL + CeHANOINH,. IV (14 ), bes 3 hrs. at 150-60° t-00
with 12 g. snhyd. AcONa and then digested with H,0, gave 6 8. of ppt. of p-Cl(NOy)- ise
NHAc, m. 207°. IV per se of in CCL, hested 4 bry., ve p-nitrop mllmtuu.g :
(RNCH NCO, crystals from CCl. m. 57°: IV ==t s + HCl + CHANOINCO. il
IV produced with ales. alkyl desivs. and dialkyl carbonates: CO{OMINHCHNO:. m VY
1N)°, and CO(OMe)s b. 90°, d2* 1.009, »** 1.3684; CO(OEY)NHCHNO,, m. 139°, i-
CO(OEth, b. 124°, d3° 1.069, a** 1.3084; CO(OPr NHCHNO,, m. 118°, CO(OP1):, =0 @
b. 167%,35°0.0414, 5°¢ 1.4016; CO(OBu-ho)NHCJI O.,m.Hl'.CO(OBu-ho)q.b. 1868°, P&t 00
410 0.9130, #°** 1.4076; CO(0OAm-iso) NHCHNO,. m. 08°, CO{OAm-isoh, b. 228° (un- i
cor.), d1* 0007, n?* 1.4173. T020g.1in 25 cc. ELO was added with cooling and shaking [ 1
138 8. Ph,NH in 120 cc. EtyO, the soln. filtered from the misxt. of PB,NHHCI and 00
CO(NFPhy)s, the ELO distd. off snd the residue recrystd. from Et0, giving trichloro- . : oo
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e 1 wm&)(OBwho)N 'h-NAc and Acd)

“’“25'5"‘""" 'l 45-50° with anbyd. AcORs gave Cras. WLANC
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VINOKURQY, Mitrofan Mikhaylovich; ITUNINA, R.G., red.; BER ,
Yy s lroian nALud
i A tekime. red.

i!

ar beets] Dorogu odnogemiannoie

mouizﬁtrl.tg)e 3 2d-vo, 1961, 18 p. (MIRA 15:1)
(Sugar beetas

Make way for monospe
Y[Ioronezh, Voronezhskoe kn
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VINGKUROV, Mitrofen Mikhaylovich; ITUNINA, R.G,, red,; EERNGARIT, N,Te.,
tekhn,red,

[Moke way for monospermous sugar peets!] Dorohu odnosemisnnoil
Voronezh, Voroneshskoce knishnoe isd-vo, 1961, 18 p. beh)
(Sugar bests) (MIRA 1b:
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VINOKUROV H.V. , profeaeor
o road cars used on U.S.S.R. railroads during
Tekh.zhel,dor.6 no.1l: 22-2% HW47.

Development of reil
(Railroads--Care) (MLRA 8:12)

the last 30 yeai's.
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VINOKUROV, M. V.

ting various
Vinokurov, M. V. and Skorbyashehensiiy, A. A, -8 ;The 112-“:“;738?“ ng
types of deflectors”, Tekhnika zhel. doroge., 1948, No. 12, P.

So; U-3042, 11 March 53, (Letopis ‘'Zmurnal 'mykh Statey, No. 7, 1949).
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Yagony. Railroad care, ...uckecnik, ... Hoskva, trunszreldorizdat, 1949,

610 p. illus., Tables. Diagrs.

Book discusses the Development, classification, construction, basic dynemics and modern

methods of USSR railroad cars culculations, as well as the selection of their types
and basic parameters. A panual for inetitutes of railresd transportation, approved

by the ministry of higher education.
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. NINOK VROV, 1V
RruDOY, E.F., redaktor; SOL0GUBOY, V.N., kandidat

tekhnicheskikh pauk, otvetstvenmyy redaktor toma; ALBBGOY, H.A.,
xandidat tekhnicheskikh pauk; vASIL'TIV, B.K., inshener; YXRSHINSKIY,
s.Y., xandidat tekhnicheskikh nank; YINOGRATOY, G.T. kandidat tekch-
nicheskikh nauk; YINKUROV, M.V., professor, doktor tekhnicheskikh
nauk GOIOVAROV, V.U.. " tekhnicheskikh pauk; GOHDEYBV, A.S.,
dotsent, kandidat tekhnicheskikh nauk; GURSKIY,P.A., dotsent, kandidat
tekhnicheskikh nauks GUREVICH, A.N., xandidat tekhnicheskikh pank;
DOMBROVSKIY, A.B., dotsent; YEGORCHRNEKD, V.F., professor, doktor tekh~
nicheskikh npauk: IVANOV, V.H., professor, doktor teXhni cheskikh nauk;
KARVATSKIY, B.L., professor, doktor tekhnicheskikh pauk; KOROLEY K.P.
professor, doktor texhnicheskikh nauk; MUCHKIN, I.N., xandidat tekh-

nicheskikh nauk: POPOY, G.Y.,inshenaT; PROSKURNEY, P.G. inshener;

PSRV, K.A., izhener: SE{ICHASTHOY, i.7.dotsent, xandidat tekhnicheskikh

nauk; SLOMYANSKIY, A.V., dotsent, xandidat tekhnicheskikh nauk; STIPANDY,
ATHIKOV, S.P., skade-

A.D,., dotsent, xandidat tekhnicheskikh pank: SYBOMY

mik{deceased] ; TERNOVSKIY,V.A. dotsent; kandidat tekhnicheskikh pank;
TRUBETSKOY, V.A.. xandidat texhnicheskikh mauk, xHoxHIov, H.F., kandi-
dat tekhnichesiikh pauk; SHARONIK, v.S., kandidat tekhnicheskikh pank;
SHLYKOV, Yu.P.,dotsent, xandidat tekhnicheskikh nauk; YRVTUSHENKO, A.M.
xandidat tekhnicheskikh nauk, retsenzent; IVANOY, v.H.,professor, doktor
tekhnicheskikh nauk, retsenzent; pANOV, N.1., dotsent, kandidat tekhni-
cheskikh nauk, retsenzent; SLOMYANSKIT, A.V., dotsent, kandidat tekhni-
chesicikh nauk, retsenzent; UTYANSKIY, L.I., inzhener, retsenzent;

NETYKSA, V.M., professor, doktor tekhnicheskikh nauk, retsenzent;
(Continued on next card)

BARANOY, A.F., redaktor;
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BARANV, A.F., == (Contirusd) Card 2,
TOPORNIN, G.S., inzhener, ratsenzent: DOMBROVSKIY, A.B., dotsent;
retaenzent; POYID, A.A., kanzidat tekhnicheskikh naul, retsenzent;
YAKOBSON, P.Ye., laureat Stalinskoy prenii; dotsent; kandidat
tekhnicheskikh nauk, retsanzent; POPOV. A.A., professor, deoktor
tekhnicheskikh nauk, retasenzent; PROSKURNEV, P.G., inzhener, retsen~
zent; SAFONISEV, K.A, inghensr, retsenzent; SERAFIMOVICH, V.S.,
kandidat tekhnicheskikh mauk; retsenzent; TRAVIN, P.I., inzhenar,
retsanzent; FOKIN, K.¥., kandidat t ekhnicheskikh nauk, retssazent;
SHCHERBAKOV, V.P., inzhener, ratsenzent; SHADUR, L.A., dotsent;
kandidat takhnicheskikh nauk,ratsanzent; TIKHONOV, P.S., inzhener
ratsenzent; TKACHENKO, F.D., inzhensr; retsenzent; BABICHEOV, A.M.
professor, doktor tekhnicheskikh nauk, retsenzent; KOROSTYLEV, A.I.
inzhener, ratsanzent; LEVITSKIY, V.S., dotsent; kandidat tekhni-
cheskikh nauk, retsanzant; KLYKOV, A.¥., inzhener, reatsenzeant;
SOINGUROV, V.N, radaktor; SHISHKIN, X.A., radaktor; SLOMYANSKIY, A.V.
redaktor; SALENKO, S.V., redaktorj YUDZON, D.M. tekhnicheskiy redaktor,

{Technical raference book for railroad men] Tekhnicheskii spravochnik

zheleznndorozhnika. Redaktsionnaia ¥xollegiia: A. F. Baranov, i ar.

Glav.redaktor. B. F. Budoi. Hoskva, Gos.transp,zhel-dor.izd-vo.

Vol. 6 [Rolling stock] Podvizhnol sostav. 1952. 955 p. (MLRA 8:9)
(Railroads--Rolling-sbock)
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YINOKUROY, M.V., redaktor
. 2 e P a LGRS ST g
(Railroad cars] Vagony.
shel-dor. isd-vo, 1953, 704 p.
(Railrosds--Cars)

., Moskva, Gos. transp,
2. ispr. 4 dop. 1sd, Moskvs, (L2a 7:6)
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Problems of safe speeds and ln00n0.2:50_67 153, (MLRA 8:9)
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Sbor, trud. Akad( Railroads--Safety measures)
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kh nauk, professor [docusod]; KOBOLEY,

% doktor tekhnicheski
L PN ktor tekhnicheskikh nauk, professor.
.o

. 1
of the side sille of tender and car bogl

_transp. no.l:
and rails. Sbor. trud.Akad . shel ¢ 'p10:2)

(Car vheels)

Bffect of the mobility
trucks on wear of rims

67-99 '56.

(n-uro.d--n.n-)
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